Background There has been relatively little research into health inequalities in older populations. This may be partly explained by the difficulty in identifying appropriate indicators of socio-economic status for older people. Ideally, indicators of socio-economic status to be used in studies of health inequalities in older populations should incorporate some measure of life-time socio-economic standing, and house value may fill this role. This study examined whether an indicator of accumulated wealth based on a combination of housing tenure and house value was a strong predictor of ill-health in older populations.
Introduction
Despite suffering the highest levels of morbidity and mortality, there has been relatively little research into health inequalities in older populations. To date, most health-related inequalities research has focused on working-age populations, 1,2 though the projected demands on public expenditure arising from the increasing proportion of older people are redressing this imbalance, and questions about the distribution and mechanisms underlying inequalities in health at older ages are now coming to the fore.
The extent of health inequalities in older populations differs somewhat depending on how inequalities are assessed. Marmot and Shipley 3 found that socio-economic inequalities in mortality persisted after retirement age, but although relative inequalities declined, absolute differences between the less and more advantaged groups increased-similar results concerning mortality have been found by other commentators. 4, 5 In terms of inequalities in morbidity, one British study 6 found that relative inequalities in physical and mental health increased between middle and early old age; however, another study comparing socio-economic differences in health among those aged 560 years in Germany and the USA, noted that relative inequalities in self-rated health tended to diminish at older ages in the USA, but remained relatively constant in Germany. 7 There is little certainty about the mechanisms underlying these inequalities, which may in part be explained by the difficulty of assessing socio-economic status in older populations. [8] [9] [10] The use of indicators based on occupation among people no longer in the labour market has been questioned; 10 having no car access at older ages may be related to either ill-health or widowhood rather than a lack of resources; and, for the current cohort of older people, education may lack discriminatory power as the majority will have left school with no formal qualifications, 8 and the length of time since most older people finished their education may dilute its effects. Importantly, in the UK 2001 Census neither education nor social class was coded for those aged 575 years.
Some have argued that income and wealth are at the core of health inequalities, even at older ages, 11 but there is a dearth of information relating to income or wealth in the UK. However, some dedicated studies such as the English Longitudinal Study of Aging (ELSA) are beginning to rectify this, for older people at least. 12 McMunn and colleagues 13 have argued that wealth, rather than income, is a better indicator of access to resources at older ages and it has the additional advantage of providing an indication of lifetime living standards. This appears to be confirmed by analysis based on the ELSA, which has shown that wealth predicts the onset of illness more strongly than income.
14 That study also found that housing tenure behaved similarly to their composite indicator of wealth, suggesting that tenure is a potentially useful proxy indicator of wealth in older populations. Tenure has a long history of use as an indicator of socio-economic status, at both individual and area level, 15, 16 but its utility has been limited as it identifies only two major groupings: renters and owners. Some researchers looking at potential measures of socio-economic status for use in monitoring health inequalities among older people have identified house value as a potentially useful indicator, 17 and a study in Spain found that housing equity was more strongly related to health and disability in old age than income. 18 A recent change in the procedure used to calculate the local tax payable by households in Northern Ireland (known locally as 'rates') has resulted in the publication of the market value of every property in Northern Ireland. This study examines the relationship between house value, current health status and future mortality risk in older populations.
Methods
The Northern Ireland Mortality Study (NIMS) is a prospective longitudinal study of the Northern Ireland population enumerated in the 2001 Census. The cohort for this study included noninstitutionalized people aged 565 years (at the time of the census) identified in the NIMS. All demographic and social attributes of the group were as described on the census record.
In An indicator of the urban/rural character of the area of residence was also included. 20 This was divided into three broad bands-urban, intermediate and rural (urban areas with population 475 000, intermediate areas with population between 75 000 and 2250 and rural areas with population <2250, respectively). Two other area-based measures indicating the quality of the physical and social environment were also included-the Crime and Disorder domain and Living Environment domain of the Northern Ireland Index of Multiple Deprivation. These are derived at super-output area (SOA) level (average population 1900) and give some indication of the character of the area in which the respondent lived: the former on reported levels of crime; the latter on the visual quality of the area (and based on attributes such as amount of litter, boarded up houses and neglected gardens and buildings).
Morbidity was assessed using two self-reported health questions in the 2001 Census: the presence of a limiting long-term illness (LLTI) and general health (GH) in the year preceding the census. The LLTI question elicits a yes/no response whereas the GH question has three potential responses-good, fairly good and not good health. The latter two categories were combined into a single (poor health) category. Analysis of mortality risk for cohort members was possible because of an exercise undertaken by NISRA to link the death records of all Northern Ireland residents who died in the 5 years following the 2001 Census to their census record. Overall, 94% of deaths were linked to a census record, with the greatest proportion of unmatched records for those aged 565 years associated with institutional residence, details of which have been described elsewhere. 21 This combined dataset was anonymized and made available to the research team for this study within a secure setting provided by NISRA.
The analysis is presented in three stages: a description of the demographic and socio-economic characteristics of the seven housing tenure/house value groups; a multivariate logistic regression analysis of variation in self-reported health; and, finally, a mortality analysis using Cox proportional hazards modelling. As it is often the case that the effect of socio-economic status on health differs for males and females, an interaction between house tenure/value and gender was included; however, as the interaction did not reach conventional significance levels and the results for males and females were very similar, only the results for males and females combined will be presented. Separate analyses are also presented for those aged 65-74 and 575 years, as it was possible to adjust for indicators of socio-economic status (educational attainment and social class) for the younger age group only. Analysis was undertaken in stages to determine the extent to which the relationship between house value and health was accounted for by adjustment for other social, socio-economic and area factors.
Results
At the 2001 Northern Ireland Census there were 206 396 people aged 565 years not living in communal establishments. Of these, 14 548 (7%) had no information on house value and were excluded from the analysis. The cohort for analysis included 191 848 people, of whom 59% were females, 42% were aged 575 years and $71% lived in an owner-occupier residence. Of the owner-occupier grouping 19% resided in a house valued at <£75 000 and 11% in a house valued at 5£200 000 (Table 1) . A higher proportion of the older-old were public-sector renters (26% of those aged 575 years compared with 21% of those aged 65-74 years). The higher proportion of widowhood among public-sector renters is in keeping with this age distribution. For those aged 65-74 years there was a strong relationship between housing tenure/ house value and other indicators of socio-economic status: almost 30% of residents in the most expensive houses had a degree and more than half belonged to a professional class, whereas 92% of public-sector renters had no academic qualifications and most belonged to a routine or manual social class. The distribution of housing tenure across urban and rural areas reflects the greater availability of public-sector renting and higher prices of private houses in urban settings.
Variation in self-reported health
Initial analyses of the data showed that the relationship between self-reported GH and the selected demographic and socio-economic indicators conformed to expectations formed from the general literature (detailed results are not shown but are available on request from the authors). For example, of males aged 65-74 years, those married, in a professional class or with a degree were less likely to report poor GH than their unmarried, non-professional or less well-educated peers; whereas for females aged 65-74 years, marital status was less associated with self-reported health than for males.
For both males and females aged 65-74 years housing tenure was strongly associated with self-reported health. Private renters and all people living in an owner-occupier household, regardless of the value of their home, were significantly less likely to report poor GH than public-sector renters (Table 2 ). This difference was largely unchanged after adjustment for a wide range of household, socio-economic and area-level factors. Furthermore, within the owneroccupier grouping, in fully adjusted models, a step-wise gradient was observed with those in higher-valued properties less likely to report poor health than those in lower-valued properties; for example, both males and females living in a property valued at 5£200 000 had half the risk of reporting poor health than those living in a property valued at <£75 000. The relationship between house valuation and GH was little affected by variations in marital status, household composition, central heating or area-level factors, and was only slightly attenuated by adjustment for education and social class. However, both education and social class were significantly associated with self-reported health (data not shown). Results for LLTI were very similar to those for GH (data not shown).
At older ages the differences in GH levels between public-sector renters, private renters and owner occupiers were still strong with those in the highestvalued residences half as likely to report poor GH as those in the lowest-valued owner-occupier residences ( Table 3 ). The odds of reporting poor GH for private renters fell between public-sector renters and owner occupiers. At these ages the relationship between housing tenure/house value and health was little affected by adjustment for the other household or area-level factors.
Variations in all-cause mortality In the 5 years following the census 40 500 deaths were registered to cohort members. During this period, 27% of public-sector renters, 24% of private renters and 19% of owner occupiers died. The variation in mortality risk by housing tenure and house value is similar to those recorded for morbidity with evidence of a dose-response relationship between house value and mortality risk, though differences in the gradients between public-sector renters and the owner-occupation categories were less marked, especially for those aged 575 years (Tables 4 and  5) , and private renters were more similar to owner occupiers. For people aged 65-74 years, adjustment for marital status, household composition, settlement band and area factors (Table 4 , Model 2) slightly attenuated the mortality gradient across owner occupiers, which was further attenuated by the adjustment for morbidity at the time of the census (Table 4 , Model 3) and socio-economic status (Table 4 , Model 4). Though even after adjusting for baseline health status and socio-economic status, those living in higher-valued owner-occupier properties had significantly lower mortality. Neither social class nor education was significantly associated with mortality once the house value was included in the model (data not shown). At the oldest ages (Table 5) , only baseline health status significantly affected the mortality gradients across house values.
Discussion
This large population-based study confirms the generally accepted view of a health gradient between public-sector renters, private renters and owner occupiers at older ages. It also shows a gradient, of similar magnitude, within owner occupiers, between the lowest-and highest-valued houses. These gradients were little attenuated by adjustment for indicators of household composition, housing quality or quality of the local neighbourhood. For those aged 65-74 years there was some attenuation in the morbidity and mortality gradients after adjustment for educational attainment and social class; however, house value continued to be strongly associated with both morbidity and mortality. Adjusting for house value, education and social class were also strongly associated with morbidity, suggesting that house value is picking up a different aspect of socio-economic status than these other indicators. We suggest that house value is acting as an indicator of wealth accumulated throughout a considerable proportion of the lifecourse, and it is through this mechanism that it is associated with morbidity and mortality in older ages. However, other potential explanations for the association also need to be explored. One possibility is that more expensive houses are generally located in more affluent areas that may have better physical environments, less crime, better access to resources and other characteristics, which directly or indirectly impact on mental and physical health. [22] [23] [24] However, having controlled for a number of area-based indicators in this analysis, the association between house value and health remained. Family size could also impact on both house value and health status at older ages. Larger families require larger, and normally more expensive, houses. At the same time, larger families may be a source of social support and assistance for older people, which could positively affect their health status. 25 Although no indicator of family size was available, adjustment was made for marital status and number of people in the household, though neither significantly impacted on the association between house value and health status.
One additional point to note was that, even after controlling for current health status, those residing in higher-valued houses had lower mortality risk than those in lower-valued houses. It is possible that this represents residual confounding arising from a lack of discriminatory power in the selfreported measure of health status, though it may also represent current income differences not captured by wealth or other indicators of socio-economic status.
The study has a number of limitations that should be highlighted. Those living in institutions at the time of the census ($10% of those aged 565 years) were excluded as house tenure or value would not be a relevant indicator for this group. The impact of their exclusion in not clear; however, if a higher proportion of deprived older people are in institutions or if the rate of morbidity is higher among more deprived institutionalized, then their exclusion is likely to underestimate relative socio-economic health inequalities. 26 We also assumed that house value accurately reflects the accumulated capital of the resident, but this may not hold if the person has recently moved. Although most movement occurs at the younger ages, there is some evidence to suggest a slight increase in change of address after the age of retirement, which may occur for a number of reasons. 27 The overall effect of such movement on our findings is difficult to judge. Downsizing to a house that better suits current or anticipated requirements or brings proximity to family or to favoured retirement locations would attenuate the relationship between house value and health. On the other hand, movement to a smaller house because of ill-health would accentuate the gradient. Future work in this area will need to incorporate such migratory patterns. The estimates of house value used in this analysis were current as of 2005 and are likely to change over time. This, however, should not be a significant problem if the relative differences between properties remain similar. Another potential limitation is that although house value is a reasonable indicator of previous socioeconomic status, it may not adequately reflect the resident's current standing. Residents may be asset rich but income poor and lack the funds to heat or maintain their home, suggesting that there is still an urgent need for good indicators of income at this age.
Finally, a potential limitation of house value as an indicator of socio-economic status is that currently many health-related datasets do not include information on house value. However, by linking existing datasets or alternative means, such as including questions on house value into health surveys, it should be possible to access house value. Previous work in the UK, for example, linked council tax valuation bad (based on house value) to general practitioner, morbidity and mortality data, [28] [29] [30] whereas a study in Spain used self-reported house value to look at the association between housing equity and health at older ages.
The lifecourse paradigm suggests that health status at older ages is largely the result of accumulated exposures over time 31 and there is a growing body of evidence that lifetime socio-economic circumstances are strongly related to health at older ages. [32] [33] [34] This is why, at older ages, indicators of wealth that better reflect resources available over the whole life cycle retain a strong link with health, whereas indicators of current income do not.
14 Given the increasing proportion of older people in the population, it is becoming more important to have reliable information on the extent of, and mechanisms underlying, health inequalities in older populations. At present, in part due to the difficulty in measuring socio-economic status in older populations, health inequalities research has mainly focused on the working-age population. However, increasing recognition of disparities in health in older age groups, as well as the identification and use of appropriate indicators, many of which will have a lifecourse element, should help redress this imbalance. Although commonly cited measures of accumulated socio-economic status and wealth such as data on family assets are often not readily available in practice, house value of residence is a relatively accessible and powerful indicator of wealth, which is highly correlated with current health status and predictive of future mortality risk in older populations.
The multifactorial origins of health inequalities will be reflected in a variety of indicators of disadvantage such as educational attainment and current income levels. However, house value, because it reflects socio-economic circumstances over a considerable period of time, is a particularly useful and accessible measure and should be considered in studies looking at health inequalities at older ages. 
KEY MESSAGES
To date, there has been relatively little research on health inequalities in older populations, which may be partly explained by the difficulty in identifying appropriate indicators of socio-economic status for older people.
An alternative to existing indicators is house value, which arguably reflects accumulation of wealth during the life course.
In a cohort of 191 848 people aged 65 and older, house value was highly correlated with current health status and predictive of future mortality risk.
These relationships were largely unchanged after adjustment for a wide range of household, socioeconomic and area level factors.
